Brief Report
After the licensure of the 7-valent pneumococcal conjugate vaccine (PCV7) in 2000, an increase in replacement serotypes was observed, particularly of serotype 19A. This became the most common serotype causing invasive pneumococcal disease (IPD) in children, including among those without underlying conditions. 1 Serotype 19A, along with other strains, was included in the 13-valent pneumococcal conjugate vaccine (PCV13) licensed for use in 2010 partly to combat the most common replacement serotypes now causing IPD.
Reports of vaccine failure from PCV13 have been documented most frequently for serotype 3. 2,3 However, to date, this has not been described for other serotypes. We report a case of bacteremic pneumococcal pneumonia due to serotype 19A in a child who had received 4 doses of PCV13.
Case Report
A 3-year-old previously healthy female presented to an outside hospital with a 1-day history of fever, cough, and dyspnea. On arrival, she was febrile to 38.2°C, with a respiratory rate of 40 breaths/min, heart rate of 144 beats/min, and oxygen saturations of 98% on room air. Her white blood count was 20.4 × 10 9 cells/L with 67% neutrophils, hemoglobin of 10.4 g/dL, platelet count of 264 × 10 9 /L, and erythrocyte sedimentation rate of 15 mm/h. Chest radiography showed a retrocardiac infiltrate ( Figure 1 ). Because of a history of rash with amoxicillin, she was given a dose of intravenous azithromycin 10 mg/kg before transfer to our institution for inpatient care.
Six hours after arrival, she developed generalized abdominal pain, associated with tachycardia, tachypnea, increased work of breathing, and fevers to 39.3°C. A radiograph of the chest showed the retrocardiac infiltrate, and abdominal radiograph revealed moderate stool burden. C-reactive protein and lactic acid were both elevated at 75.5 mg/L and 3.5 mmol/L, respectively. An abdominal ultrasound demonstrated right lower quadrant adenopathy. Because of increased concern for sepsis, she was started on ceftriaxone 50 mg/kg every 12 hours. Computed tomography scans of the chest and abdomen revealed an area of nonenhancing consolidation in the left lower lobe ( Figure 2 ), consistent with lobar pneumonia. The blood culture drawn at the referring hospital turned positive after 25 hours of incubation, growing gram-positive cocci in pairs and chains. Because of suspicion for Group A Streptococcus, clindamycin was added at 10 mg/kg every 6 hours. An echocardiogram to evaluate a heart murmur did not detect any vegetations or abnormalities.
The blood culture was subsequently identified as Streptococcus pneumoniae by matrix-assisted laser desorption ionization time of flight (MALDI TOF) mass spectrometry (bioMérieux, Durham, NC). Quellung reaction (Serum Statens Institut, Copenhagen, Denmark) classified the serotype as 19A. Antimicrobial susceptibility testing using the Etest demonstrated susceptibility to vancomycin and levofloxacin, intermediate susceptibility to penicillin and ceftriaxone, and nonsusceptibility to clindamycin, azithromycin, and meropenem. Azithromycin, clindamycin, and ceftriaxone were discontinued and the patient was changed to intravenous levofloxacin, 10 mg/kg every 12 hours. On hospital day 4, she was transitioned to oral levofloxacin and discharged to complete a 14-day course. She was followed up by phone a week later and was clinically improved.
Our patient had received PCV13 at 2 months of age, 4 months 1 day of age, and 6 months 17 days of age. She received her fourth dose of PCV13 at 12 months 11 days of age. Because of the development of IPD in spite of receipt of all 4 doses of PCV13, an immune deficiency evaluation was undertaken. This revealed normal IgG, IgG subclasses, IgA, and IgM levels, with protective titers to diphtheria and tetanus. Total classic complement pathway screen was within normal range. She had an adequate response to her pneumococcal vaccine with titers higher than 1.3 µg/mL for 50% of her tested antigens. Her pneumococcal serotype 19A IgG level was 21.01 µg/mL, drawn 3 days after her hospital admission.
Discussion
Pneumococcal antibody titers vary over time, even in healthy subjects. Serum antibody titers in most patients after pneumococcal polysaccharide vaccination decrease after several months to years. 4 The conjugation to diphtheria toxoid for development of PCV is believed to lead to increased immune stimulation and subsequently greater responsiveness. 4 Waning antibody levels can occur, and nonimmunized subjects can demonstrate protective antibody levels to some serotypes as a result of clinical or subclinical infection. Measurements of pneumococcal serologic assays are useful in assessing for seroconversion, as well as assessing for humoral immune competence. However, while a titer of 1.3 µg/ mL is considered a protective response, normal ranges can vary by serotype and by age. 4 A 2-fold increase in titers has been proposed as an appropriate response to vaccination in those 24 months to 5 years of age, with conversion of 50% or more of the serotypes tested; for subjects 6 years or older, a normal response is defined as conversion of 70% of the serotypes tested. 4 Immunogenicity varies among pneumococcal capsular serotypes, with serotypes 3 and 8 being immunogenic even in young children, and serotypes 6B and 23F being poor immunogens. 5 In immunogenicity studies, PCV13 has been comparable to PCV7 in eliciting substantial opsonophagocytic assay (OPA) activity. 6 High OPA titers were seen for 98% to 100% of children after immunization with PCV13. As opsonophagocytosis is the primary mechanism for clearance of pneumococci from the host, measurement of OPA appears to correlate with vaccine-induced protection. When vaccine protectiveness is trialed under controlled conditions, efficacy data are obtained. 7 For PCV13, vaccine efficacy rates for serotype 19A have been calculated to be 70% after one or more doses, with a 95% confidence interval ranging from 10% to 90%. 8 However, vaccine efficacy is based on a putative correlate of protection, and is a distinctly different entity from vaccine effectiveness, which also takes into account vaccine potency and other nonvaccine-related factors. 7 Vaccine failure has been reported in fully immunized children, most notably due to serotype 3 after PCV13, 2,3 but also serotype 19A after PCV10, 9 and after receipt of one dose of PCV13. 10 This is less surprising for serotype 3 based on its lower antibody titers and limited booster effect seen in PCV13 immunogenicity studies. 6 However, serotype 19A has shown consistently high geometric mean concentrations and OPA titers after both the 3-dose series and after the toddler dose. 6
Conclusion
This is the first documented case of pneumococcal bacteremic pneumonia caused by a vaccine serotype 19A occurring in an immunocompetent child after receipt of 4 doses of PCV13. Further surveillance is warranted to see how effective PCV13 is in reducing IPD caused by serotypes contained within the vaccine. Pediatricians should be alert to the fact that up-to-date immunization status with PCV13 does not preclude illness from IPD caused by a vaccine serotype.
